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(£) Catheter with needle gasket 

© A catheter assembly is provided with a needle 
guard that slides along the needle to shield the distal 
tip of the needle after the needle is withdrawn from a 
patient. The needle passes through an aperture at 
the distal end of the needle guard. To prevent the 
backflow of blood through the aperture and into the 
needle guard, a gasket is formed in the aperture 
about the needle. The gasket is formed with the 



FIG-3 



needle in place by filling the aperture around the 
needle with adhesive. After the adhesive has sub- 
stantially cured but before the adhesive has tightly 
bonded to the needle the needle guard is moved 
along the needle to prevent bonding of the adhesive 
to the needle. The needle guard will thereafter slide 
along the needle with the needle passing through the 
formed-in-place gasket. 
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CATHETER WITH NEEDLE GASKET 



This invention relates to I.V. catheters and, in 
particular, to the prevention of blood backflow and 
blood pooling which could result in inadvertent 
contact with blood during the use of such cath- 
eters. 

United States Patent 4,762,516 (Luther et at.) 
and United States patent application serial number 
335.472, filed April 10, 1989, * describe I.V. cath- 
eters with needle guards that are designed to pro- 
tect medical personnel from inadvertent injury 
caused by needle sticks subsequent to use of the 
catheter needle. Such inadvertent needle sticks can 
result in infection by diseases borne by the blood 
of the patient from whose vascular system the 
needle has been previously withdrawn. The cath- 
eters described in this patent and patent applica- 
tion prevent inadvertent needle sticks by covering 
the needle tip with a needle guard extending from 
the needle hub as the needle is withdrawn from the 
patient's body. 

It is not only desirable to protect medical per- 
sonnel from the hazards of inadvertent needle 
sticks, but it is further desirable to provide protec- 
tion from any contact with a patient's blood. Even 
in the use of one of the aforementioned catheters 
with needle guards, it is possible for medical per- 
sonnel to come into contact with a patient's blood 
due to undesired leakage of blood from the cath- 
eter. During insertion of the needle into the vascu- 
lar system of the patient, the clinician administering 
the catheter will try to locate the tip of the needle 
in a vein or artery of the patient. When the needle 
tip is properly located, there will be a small flow or 
flash of blood through the hollow needle and into 
the flash chamber at the proximal end of the nee- 
dle. The clinician will note this presence of blood in 
the flash chamber as an indication of proper needle 
placement. The clinician can then advance the 
catheter into the vascular system and withdraw the 
needle from the patient, leaving the catheter can- 
hula in place in the blood vessel. 

As the needle tip moves to a location proximal 
the distal end of the catheter, blood will flow under 
venous or arterial pressure into the catheter and 
into the hollow needle. However blood may also 
enter the annular space between the outer wall of 
the needle and the inner wall of the catheter can- 
nula. The flow of blood in this space toward the 
catheter hub is herein referred to as backflow. 
Normally, backflow of blood is of little concern, 

* <see ^European patent Application No. 903< 



because the catheter hub is usually quickly con- 
nected to a tubing set once the needle is with- 
drawn from the catheter. However, in the aforemen- 
tioned catheters with needle guards, the distal nose 

5 . of the needle guard occupies the catheter hub prior 
to complete withdrawal of the needle. As the nee- 
dle guard is extended along the length of the 
needle toward the needle tip, its extension will 
carry the catheter hub to simultaneously thread the 

70 catheter into the vein or artery of the patient. The 
termination of this motion will eject the catheter 
hub from the nose of the guard when the guard 
reaches it full extention. Thus, if blood backflow 
into the catheter hub occurs prior to ejection of the 

75 catheter hub from the nose of the guard, the nee- 
dle guard will be contaminated with the patient's 
blood prior to the release of the catheter hub. It 
would be desirable to prevent this contamination so 
that contact by medical personnel with blood on 

20 the nose of the needle guard will be prevented. 

One technique for deterring blood backflow into 
the catheter hub is described in United States 
patent application serial number 353,276, filed May 
17, 1989. * This technique involves the formation of 

25 a restriction by the narrowing of the inner diameter 
of a proximal portion of the catheter tube. The 
restriction causes that portion of the catheter tube 
to fit closely around the insertion needle, substan- 
tially deterring the flow of blood through the restric- 

30 tion about the needle, only a very small amount of 
blood is able to pass through the restriction and 
flow into the catheter hub prior to withdrawal of the 
needle from the catheter tube. 

However, once the needle is withdrawn to a 

as position proximal the restriction, there is no impedi- 
ment to blood flowing into the catheter hub and 
around the nose of the needle guard located inside 
the hub. Even though this condition is only a mo- 
mentary one before the needle guard is removed 

40 from the catheter hub and the hub is connected to 
a tubing set, it remains desirable to deter any 
blood backflow both prior to and at this time. This 
is because blood flowing into the catheter hub may 
still pass through the aperture of the needle guard 

45 nose through which the needle extends. Blood bac- 
kflow through the aperture of the needle guard can 
exit the rear of the needle guard and coat the 
needle, where it can inadvertently come into con- 
tact with the clinician who is inserting the catheter 

50 and removing the needl assembly. Hence, it re- 

34.6) 
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mains desirable to prevent blood backflow through 
th aperture at the nose of the needle guard 
through which the needle passes. 

In accordance with the principles of the present 
invention, a catheter is provided which deters the 5 
backflow of blood through the aperture at the distal 
end of a catheter needle guard or hub. The deter- 
rence is provided by forming a gasket in the ap- 
erture with the needle located in the aperture, such 
gasket being referred to herein as a formed-in- 10 
place gasket. The gasket is formed of a material 
that, after has curing, will bond strongly to the 
needle guard or hub but not to the needle itself. 
The needle will thus be able to slide smoothly 
through the gasket and the gasket will prevent is 
blood backflow into the needle guard or hub and 
will also wipe blood from the outside of the needle 
as it passes through the gasket. 

In the drawings: 

FIGURE 1 illustrates a catheter and needle as- 20 
sembiy with blood flow to the flash chamber in 
the needle hub; 

FIGURE 2 illustrates the problem of blood back- 
flow and blood pooling at the nose of the needle 
guard; 25 
FIGURE 3 illustrates a catheter and needle as- 
sembly with a formed-in-place gasket construct- 
ed in accordance with the principles of the 
present invention; 

FIGURES 4a. 4b, 5a and 5b are detailed end 30 
and cross sectional views of the formed-in-place 
gasket; and 

FIGURES 6a-6e illustrate a process for forming 
the formed-in-place gasket in accordance with 
the principles of the present invention. 35 
Referring first to FIGURE 1, a catheter and 
needle with a needle guard is shown, which may 
be constructed as described in the aforementioned 
patent and patent application serial number 
335,472. The assembly includes a catheter tube or 40 
cannula 10 which is connected to a catheter hub 
12. A luer lock 14 is formed at the proximal end of 
the catheter hub 12. The cannula is attached to the 
hub 12 by the press fit of a flared metal sleeve 16 
inside the proximal end of the cannula inside the 45 
hub 12, as described in U.S. patent 4,191,185 
(Lemieux). 

A hollow metal insertion needle 20 has a point- 
ed distal end 26. The proximal end of the needle 
20 is adhesively attached to the distal end opening so 
of a flash -chamber £2, which is mounted inside a 
needle hub or housing 30. The mounting of the 
flash chamber to th housing is not visible in the 
drawing, and comprises a longitudinal, rail-like ex- 
tension from the interior of the housing to the 55 
outside of the flash chamber. The proximal end of 



the flash chamber is plugged by a porous plug 24 
as described in U.S. patent application serial num- 
ber 221,579, filed July 20, 1988. " The porous plug 
vents air from the flash chamber as the chamber 
fills with blood, and the pores of the plug are of 
insufficient size to permit blood to pass thereth- 
rough. 

Slideably mounted inside the needle housing 
30 is a needle guard 34, shown in its retracted 
position in FIGURE 1. The interior of the needle 
guard is hollow to accommodate the flash chamber 
therein. The needle guard has a longitudinal open- 
ing or slot in one side through which the mounting 
extension of the flash chamber passes. The distal 
end or nose 36 of the needle guard is tapered and 
contains a distal aperture 38 for passage of the 
needle through the guard as the guard is extended. 
The catheter hub 12 mounts on the nose 36 of the 
needle guard and travels on the nose as the guard 
is extended until the catheter and hub are ejected 
when the guard is fully extended over the needle. 
FIGURE 1 also shows the desired flow of blood 
into the catheter assembly when the needle tip 
is properly located in a blood vessel. Blood will 
flow under arterial or venous pressure through 
the hollow needle as shown at 40a and into the 
flash chamber 22 as shown at 40b. 
FIGURE 2 shows the relative position of the 
components of the catheter assembly after the 
needle tip has been located in a blood vessel. 
At this time the needle guard 34 is extended by 
the clinician by pressing the guard's push-off 
tab 32 in the distal direction. This motion causes 
the needle tip 26 to retract relative to the distal 
end of the catheter 10 to the position shown in 
FIGURE 2, which is referred to as "hooding" of 
the needle tip inside the distal end of the -cath- 
eter. When the needle tip 26 is hooded, blood 
flows into and fills the distal end of the catheter 
as indicated at 42a. But in addition to the de- 
sired flow of blood through the hollow needle as 
shown in FIGURE 1. blood may also flow into 
and through the small annular space between 
the outside of the needle and the inside of the 
catheter cannula, as indicated at 42b. This back- 
flow of blood can reach the interior of the cath- 
eter hub 12 where blood pooling will occur, as 
indicated at 42c. This pooling of blood will un- 
desirably contaminate the outside of the needle 
guard nose 36, and can also flow into the nose 
of the needle guard through the aperture 38 as 
indicated at 42d. It is an object of the present 
invention to prevent this backflow of blood into 
the nose of the needle guard. 
FIGURE 3 shows a catheter constructed in ac- 
cordance with the principles of the present in- 
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vention. This ratheter assembly includes a re- 
striction 50 formed in the catheter cannula 10 in 
the vicinity of th catheter hub 12, which is the 
subject of the aforementioned United States pat- 
ent application number 353,276. The restriction 
50 comprises a reduction of the inside diameter 
of the catheter cannula to a size that closely fits 
around the outer diameter of the needle 20. As 
FIGURE 3 shows, blood will still flow into the 
distal end of the catheter cannula 10 and around 
the hooded tip 26 of the needle, and may even 
begin to backflow through the annular space 
between the needle and the cannula. But when 
the backflow of blood reaches the restriction 50 
the relatively tight fit of the cannula and the 
needle deters further blood backflow into the 
catheter hub. This substantially prevents con- 
tamination of the needle guard nose by blood 
pooling around the nose 36 of the needle guard 
inside the catheter hub. 
In accordance with the principles of the present 
invention, any blood backflow which passes 
through the restriction 50 and into the catheter hub 
12 is deterred from entering the nose 36 of the 
needle guard 34 by the presence of a gasket 60 in 
the aperture 38 around the needle. Blood is pre- 
vented from entering the needle guard where it can 
leak out and come into contact with a clinician, and 
the withdrawal of the needle in the proximal direc- 
tion through the gasket 60 will cause the gasket to 
wipe the blood from the outside of the needle 20. 

The desirability of a formed-in-place gasket 
rather than use of a preformed gasket such as an 
O-ring, Teflon ring gasket, or the like is illustrated 
with reference to FIGURES 4a, 4b, 5a, and 5b. 
FIGURE 4a shows the gasket 60 formed in the 
aperture 38 at the distal end of the needle guard 
nose 36. The needle 20 is substantially concentric 
with the aperture 38, and particularly the narrow 
diameter portion 39 of the aperture. The concentric 
alignment of the components is illustrated in the 
end view of the needle guard nose of FIGURE 4b. 

However, due to the need to assure that the 
nee di e guard nose will slide freely along the nee- 
dle, the tolerances of the component and aperture 
alignment is intentionally relaxed. Thus, the needle 
may not always be concentrically aligned with the 
aperture 38, 39. This condition is illustrated in 
FIGURE 5a, which shows the needle 20 passing 
through the aperture 38, 39 near the top of the 
aperture. This eccentric alignment is clearly shown 
in the end view of the needle guard nose of FIG- 
URE 5b. By using a flowing material to form the 
gasket, the gasket will form about the needle in 
whatever the alignment of the needle may be with 
respect to the aperture 38, 39. The formed-in-place 
gasket thereby assures the integrity of the gasket 
while allowing the needle guard to slide smoothly 



along the needle regardless of the eccentricity of 
the alignm nt of th components of the catheter 
assembly. 

FIGURES 6a-6e illustrate a preferred technique 

s for forming the formed-in-place gasket 60 of the 
present invention. In these drawings an adhesive 
which is cured by ultraviolet (UV) light is used to 
form the gasket. One suitable adhesive is type LV 
3021-69 adhesive, available from the Amicon Com- 

io pany. Other suitable UV curing compounds are 
available from the Loctite and Dymax companies. 
The UV adhesive is desirable for its ability to cure 
rapidly in a high volume manufacturing process, 
and its ability to form a 100% solid gasket. Prior to 

75 formation of the gasket the needle 20. the needle 
housing 30, the needle guard 34, and the needle 
20 are assembled with the needle adhesively at- 
tached to the distal end opening of the flash cham- 
ber 22 and the needle guard 34 mounted within the 

20 housing 30 to slide along the needle. The needle 
20 is lubricated with a lubricant such as 0.1 % Dow 
Corning silicone in a hexane solvent. The lubricant 
may be applied to the needle by spraying or dip- 
ping the needle in the lubricant. 

25 The adhesive is applied to the aperture 38 

about the needle 20 as shown in FIGURE 6a by a 
dispenser 70 such as an EFD model XL-100 adhe- 
sive dispenser. In a preferred embodiment the ad- 
hesive is applied by a cannula 72 with a 24 gauge 

so needle tip. About 0.5 to 3 milligrams of adhesive is 
applied to the needle guard aperture under a pres- 
sure of about 18 p.s.i. for approximately 0.8 sec- 
onds. With the needle assembly held in the vertical 
position as shown in the drawing the adhesive will 

35 fill the aperture about the needle. The needle as- 
sembly then moves to the second station, shown in 
FIGURE 6b, where the adhesive is cured for 0.5 to 
1 .0 seconds by light from a UV light source 74. A 
suitable UV light source is commercially available 

40 from the Dymax Company. The needle assembly 
then moves to the third station, shown in FIGURE 
6c, where the adhesive is illuminated by a second 
UV light source 76, which uniformly cures th ad- 
hesive. The needle assembly is illuminated at the 

45 third station for an additional 0.5 to 1.0 seconds to 
complete the UV illumination process. 

Immediately after UV illumination the needle 
assembly is moved to the fourth station shown in 
FIGURE 6d. Within one second of completion of 

50 illumination at the third station the adhesive has 
cured sufficiently to bond securely to the plastic 
needle guard nose, but has not yet formed a se- 
cure bond with the lubricated metallic needle 20. 
Before the adhesive can bond tightly to the needle, 

55 the needle guard 34 is pushed up around the 
needle by a platform 78 which is urged against the 
proximal end 34 of the needle guard, as indicated 
by the arrow 79. With the needle housing 30 se- 
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curely held, the upward force of the platform 78 will 
break any bonding of the adhesive to the needle 
and the needle guard 34 with its nose 36 will slide 
a small distance upward toward the distal end of 
the needle as shown in FIGURE 6d. The upward 
force is then removed and the needle guard is 
allowed to slide or is mechanically slid back down- 
ward as shown in FIGURE 6e. The needle assem- 
bly is then finished and the needle guard and 
gasket will thereafter slide smoothly along the nee- 
dle. The catheter and catheter hub may then be 
assembled over the needle and nose 36 of the 
needle guard to finish the catheter assembly. 

Other adhesives may be used to form the 
gasket 60. A hot melt adhesive such a paraffin or a 
polyester or polyamide type material, available 
from the H. B. Fuller company, may also be em- 
ployed. A hot melt adhesive also desirably forms a 
100% solid gasket which will cool and cure quickly 
due to its small thermal mass. Again the needle 
guard is exercised to slide the needle guard and 
gasket along the needle before the hot melt adhe- 
sive can bond tightly to the needle. A soluble 
adhesive material may also be used such as a 
30% TPH f PVC or polyurethane material in a hex- 
ane and propanol solvent carrier. A greater volume 
of the soluble adhesive (e.g., 3-5 mg.) must be 
used because a gasket formed of these materials 
will shrink as the solvent evaporates. Tests with 
these materials have shown that the evaporation 
process can result in the creation of voids in the 
cured gasket. Silicone rubber is also a suitable 
gasket material but poses the problem of extended 
curing times which will impede a high speed manu- 
facturing operation. 

In conclusion, an acceptable formed-in-place 
gasket can be formed using any of the above 
materials. Such a gasket will prevent the backflow 
of blood into the needle guard through the aperture 
surrounding the needle, and the gasket will wipe 
blood from the outer surface of the needle as the 
needle guard is extended to shield the needle. The 
removed needle assembly with the shielded needle 
can then be safely handled with a substantial re- 
duction in the instances of clinician contact with the 
patient's blood. 



2. The catheter assembly of claim 1. wherein said 
needle housing further includes a needle guard 
mounted to slide along said needle, and wherein 
said aperture is located at the distal end of said 

5 needle guard. 

3. The catheter assembly of claim 1 or claim 2, 
wherein said gasket is formed in said aperture 
when said needle is located in said aperture. 

4. The catheter assembly of any preceding claim, 
w wherein said gasket is made of an adhesive ma- 
terial. 

5. The catheter assembly of claim 4. wherein said 
gasket is formed of an adhesive which is cured by 
ultraviolet light. 

75 6. The catheter assembly of claim 4, wherein said 
gasket is formed of a hot melt adhesive. 
7. A catheter assembly including a hollow needle 
having a pointed distal tip and a flash chamber 
attached to the proximal end of said needle com- 

20 prising: 

a slidable needle guard located distal said flash 
chamber and having a distal nose piece for engag- 
ing a catheter hub with an aperture through which 
said needle passes when said guard slides relative 

25 to said needle to shield the distal tip of said nee- 
dle; and 

a gasket located in said aperture to prevent the 
flow of blood into said needle guard through said 
aperture. 

30 8. The catheter assembly of claim 7, wherein said 
gasket is formed in said aperture when said needle 
is located within said aperture. 

9. The catheter assembly of claim 7 or claim 8, 
wherein said gasket is formed of one of an adhe- 

35 sive which is cured by ultraviolet light, a hot m It 
adhesive, or a solvent based adhesive. 

10. The catheter assembly of claim 9, wherein said 
adhesive is bonded to said needle guard but is not 
bonded to said needle. 

40 



45 



Claims 

50 

1 . A catheter assembly comprising a hollow needle 
having a pointed distal tip, a needle housing, and a 
flash chamber attached to the proximal end of said 
needle, said needle housing having a distal ap- 
erture through which said needle extends, and a 55 
gasket formed in said aperture about said needle to 
retard the flow of blood through said aperture and 
into said housing. 
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© Catheter with needle gasket 



© A ; t tVw!t_f assembly is provided with a needle 
gu.vo ?3-ii -»ut slides along the needle to shield the 
0;.:- »i: o* ii»v needle (20) after the needle is 
: -a- • *n ^ patient. The needle passes through 
ut<. d the distal end of the needle 

i- ircwui the backflow of blood through the 
tt; ■ .i ^: * !• ti»v reedle guard, a gasket (60) is 
j, - . . ut-'v'tue about the needle. The gasket 



is formed with the needle in place by filling the 
aperture around the needle with adhesive. After the 
adhesive has substantially cured but before the ad- 
hesive has tightly bonded to the needle the needle 
guard is moved along the needle to prevent bonding 
of the adhesive to the needle. The needle guard will 
thereafter slide along the needle with the needle 
passing through the formed-in-place gasket. 
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